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Simulation Virtual Machine (SVM) 

Thermal Synthesizer System, Version 6.0 

Shared Virtual Environments for Team Training 
Visual Proximity Operations Processor (VPOP) 
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Electrohydrodynamic Heat Pipe Loop Studies 

Electrolysis Performance Improvement Concept Study (EPICS) Flight Experiment 

New Lithium-BCX D Cell Development for Bight Applications 

Solar Heat Pump Development 





Automation of the GN&C Flight Control Task 
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ACCDP/GNC Operations Assistant 
System Architecture 
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Automation 







Improved Human Productivity in Advanced Life Support Systems Through Use of Sensors, 
Computers, and Actuators 



Crew Tasks Computer-Based Assistance 
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For further technical information, contact Cliff Fanner at (281) 483-9529. 






For further technical information, contact Karl Zimmer at (281) 483-1718 or karl.j. zimmer 1 @jsc.nasa.gov 
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Automation 
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For further technical information, contact Lui Wang at (281) 483-8074 or lui.wangl@jsc.nasa.gov 



Examples of Plants Grown Through Zeoponics Research 
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Crew On-Orbit Support System Being Used on Mir 
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initial version of the intelligent computer-aided training tools will be designed specifically to work with the part task trainers currently being 
developed. 

For further technical information, contact Bob Savely at (281) 483-8105 or robert.t.savelyl ©jsc.nasa.gov 
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ILIAD — Internet Library Information Assembly Database 
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Effects of Lighting on Human Performance in Training 
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SINDA/FLUINT Version 3.2 
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Training Within Shared Virtual Environment 
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accomplished by generating duplicate graphical environments at each site (using Silicon Graphics Onyx Infinite Reality Engine workstations) 
and exchanging state change data (for example, the movement of one astronaut's hand or the translation of a suited astronaut to a new site) via 
a variety of communication channels [from a commercial Integrated Services Digital Network (ISDN) to ATM-based OC-3 networks]. 

For further technical information, contact Bob Savely at (281) 483-8105 or robert.t.savelyl@jsc.nasa.gov 
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Arterial Groove 





05 

a 

CO 

6 


53 

»s 


53 

■I 

I 

£ 

I 

5*3 


3 i .1 


& r 


a 


c 

o> 

c 

a> 

ffl 


5 L> "i 
c 3 Uj 


c 3 

C 3 o 

8 •I' .9- 
u ^ a, 



,s~ 

P 

p 

p 


O 


<u 

■a 

> 

.p 

u_ 


o 

u 

D 


o 


cr 

C/3 

c 

<D 

£ 

■£ 

_c 

C 

a> 

-a 

p 

p 

i 

~o 

5U 

o 

o 



^ i_ v* 

bij p 173 ^ 

a> rt C "g 

0 b ^ ^ -3 

P P c "2 CJ 

§ $ § g 

2 D 7 ) Q 

t ^ ° ^ 

CX > u ft 

1 J§ o’ 5 ' 5 - 

C3 H oij E ^ 

> . s 3 Jg 

I ’s f s « 

*g ’B. « ft o 

O n .P e /3 H 

<D 3 P g - 

o o c 

C •- . g .2 

g a e 

6 -8 « I* g 

§ c s = e 

O *J 3 'B. W) * 

.S 3 *§ J ^ 3 

O > S O 3 


£ ' - 

E 2 • '§ 

u -S bfi 3 
w >> £ - 


g ^.S C s „ 
S 5^-g 

i ^ § i e > £ 

x 2 H K O b C 


.o c- 

s § § 


’e /3 D 
<U p 

■a J> 

u £• 8 2 c 

U 8 0^.5 8 

U U T3 ^ T3 u. 

g i '> .S 2 o 

u & I a -j § 

| ! S o ^ ‘C 

^ i ! Is I 

9 1 s « t 

g t? 5/5 st* 

o ’O 7 ; o - 

P '3 ^ — P' 




« jS'iC o S’ ^.9 
^ -§ * 1 -o g £ 
X* P g .5 *C o 

3 O *3 D S 

w « & §Q 3 ^ w 



!r p -T 3 

g 8 j> 

fe> ^ £ 

c 3 ^ O ^ o 

rv ’P >> P <u £ 

75 Q T5 £ a •= 


> 

o 

bJO 


3 

c 


® 

P 

a> 

jO 

T3 

3 

-3 

P 

b 

I 


V") 

p 

r^, 

oc 


00 

(N 


t; 

d> 


K 

C 3 

w 

5 

p 

o 

u 

p 

o 

•n 

c 3 


U 

C 


<u 

€ 

.3 


£ 


ro 

50 


W) 

lx 

<u 

c 


o 






Johnson Space Center 



.2 c r 

W CJ CJ 

r - * ^T7 


8 & o « 

a x cl X 

C- ^ c/5 Vh 


00 


*J3 


s’ a* 


•5 -x 


4—1 

o 3 


bU 


CJ 

ep o 


'- J or 

T3 ^ 

8 cq 

a 

3 r- 
33 
3 

o 


C 

a> 

£ 

-a 


o 

CJ 

CJ 

<3 


&JJ -55 


-C 

bQ 

3 

O 

r 


o 

0J ON 

3 On 

Q - 

s 5 


3 _C w r? 

^ tyj'^ 2 m 

00 tS 6 f Q- 

.5 « -E » a 

■“SI « 


CJ 


CJ 


o3 X 


_ a | g- 2 

£ c jg to JS 

p «s -g = ,s> 

& 2 ig c> «S 

p g ^9 


CJ 


4i +3 *3 • 

o3 ' + “* 00 

<u 33 0) H c> 

Q &o £ & ,o 

c H 
« *C - 
c u 
8 52 c 
£ .E 3 
’C 

CJ 

a 

x 

" 3 5 

JZ > \1 


W) CJ 

S -s 

<L> O 

-d 


03 


O JJ 

c cj 

£ -a 

o 


2 « 

£ 13 

P 33 

fe B 

£ 3 

^ U-i 

m Mi 


<» "§ 


C CJ W) CJ CJ 

a S£?E 


u 

K 

w 

<o 

jc 


,0 -3 


_ O 

3 £<P Q 

3 OT3 

b£) o CJ • 

- C <G U 

> 


cj 

-a 

oo 

U 


3 qT 
1) u “ 


t: 

CJ cj 

« 2 
tfl CJ 
o3 aj 

£ 


5 W 8 ) 

a a § I * 

O *£ X c* ^ 

1j ^ y -p £ 

£ ^ (N P O 

33 ~ , 9-3 

« x «» d * 

■S §■■§ a 3 

r" o3 ^ *3 


C3 


? 13 


CJ 


CJ 


3 U 
O 


3 p 
o g 
£ £ -6 

o + - > 
^ a> 


M k> 




S 8 

O* 3 
^•"8 
8 S. 

c 3 
g "O 

■a g £ 

3 > bJD 

C O 13 
O 3 m-h 
CJ « 


3 *C u _ _ 

§ ’S s e a 

c i ^ | 5 , 

^' 03 ; 


a, — w> 
<L> 3 


111 

cj £ b 

c fff'fi 

■r £ u 

5 «> ■ 


(U 

£ 

3 *P 


3 

bO ■ 


^3 r 4-H 

-I £ 

<u 

O 

1 = 

3 m 

Cu - 


£ 8 C/5 -s ^ = 


.5 u 

bO 

3 


(U 


s I 1 s 

a) fcb 3 3 


1 « 

a I 

^.T3 3 C 

•C w 3 ^ 

> tj cr <u 
* -« - >. 
o 


O ^3 


0 3 -g 

•| -i=! .2 8 

5 | 3 « 

•| 

1 "§ .a ^ 

ccj cj -d c 
>. o 

o £ « 

§ cl 
o ° is 

3 ^ U 
CJ 

3 X 1 


■8 


O 3> 
H 3 


3 

^ 3 

s s 

.2 o 


<u 


flj 

& 

3 

0) 
u 

f ^ 

c 


2 

13 


cj 




'O 

e 

2 

OX) 

CC 

CQ 


CL, — 

ZT o 
S « 

N <U 
O 


T3 

S .9‘ *tr 

•3 > C 

E 3 

K v-. 

9 tl> „ 

Bh o o 

3^ U Cl 
£ cj 
- *3 <0 

E £ 


<D 


OJ J3 

« s 

QJ S 
N 3 
>, M 

u 

8 x 
3J ’fi 
33 3 

<u E 

A> B 
^ 3 

M 5 

s ^ 

x a 

<u T3 

1 > 

3 o3 

‘1 x: 


x 

8 u 

E -S 

<U 33 

£ § 


CJ 

^ >> 

2 1 

^ 3 

CJ 


a 

OJ T3 


or 

or 


. -c * 

£ 3 

o CL CJ 

a $1 

<U 


3 <JJ 

I 6 

3 « 

3 


c3 


ff ri ^ 

ES c 


% 

CJ 
CJ 

_ „ CJ 3 

8 T3 3 ^ 

b § - -S 

1 o"^| 

M -H CJ J 

2 ^ CJ CJ 

c c 3 E 


CJ 


c3 o3 


s .s 

S E 

o 


c/3 CJ 


o 

cj V 

S 3 -S 


c3 


CL O 


c3 


E £ 

2 2 


b ~ a > 

u 3 ij ? 

u c« 3 « 

i lass 


33 

CJ 

.CJ 


bu 


^ 3 

* 3 
O 


c 3 ^ 

3 o 


1 |.l 

«5 O ts 

Cj 33 Lh 

S S SL 

. O 


3 


X) 

^ E 


S x 

o ’£ 
B 3 
cj £ 

c ^5 
O -q 

>> 2 


r O 1 

o ^ b 5 


5 o 

3 (L) 

' 


3 

O 

cj 


O 

CJ 


CJ b 

-S 'O £ 
6 2 £ 
CJ 03 w 
c« U 03 
«2 bJO 
C3 ^ 

3 


3 

CJ 

E 

1 1 
3 X 
0> CJ 

E «+- 

•C ° 

CJ CJ 
Cl bJQ 
X «s 


o3 b 

cj 3 

£ ^ 

o 

. Cl 
bJD .. 

.E 2 

1 2 

CJ £ 


cd *3 

.£ ‘5 
■8 jj 

CJ X 
33 '% 
3 S 
«* 3 

>> B 

bJD 2 


c 3 


o C 


CJ 
£ 33 
8 « 


o =: 
brj a 
jj cd Cl 

CJ £ b ^3 

^ a o ° 

^ *7 > CJ 

C ^ -3 

rt"v L- <— h 

2 cj cj _ * 

E > o ^ 

*C cj £ § 
CJ H CJ 
Cl « 

X 

CJ 


b g ^ 

c 3 oo cj 

o ^ 

L- O 

a t« 

a p 


o -p 

u CJ 


CJ 

3 

- , 2 

CJ 3 

♦ * . ^ o 

e ■g .. 

a e >• 

•S 'a o 

o s b a 
Soijg 


CJ 

X 


33 

3 

<n 


_ .^ CJ 

C/3 ti -M •‘- 1 

— y C3 CJ 




cd 


2 J. cj 

JO) 


^ a 

03 
CJ 


^2 


£ S3 


-a 

CJ 

33 

CJ 

CJ 

3 


CJ 
CJ 

> < CJ 
<3 rj 

“ 

O =3 X3 

h u •« 

2 cj ^ 


_ 'or CJ 
.£ ^ 2 
6 2 *C 
a t> w 


CJ 

b: 

CJ 

aj 

X 


3 E 


cd O 

x v: 
<u b 


CJ T3 
CJ ^ 
CJ 

s 

CJ 


CJ 3 

,s g 

p p 


bij 

itf 

bU 3 
P > 


CJ P 

8 13 **5 
* J 2 2 

-O 73 CT 


P 

aj 

£ 

1 ‘3 .5 '<3 

> .?£ S 

3 ’ 1 bij 

u -g ^ u 

^ 8 5 ■£ 


CJ 


a ^ 

CL 03 d 

“Mg 

< e g 

® c fi 

a ga 

33 CJ OJ 


3 

OJ 

B 

•e 

CJ 

CL 

X 

CJ 

00 

U 

M 

Oh 

W 


CJ 


03 

CJ 
■)— > 
03 


3 

0 
CJ 
CJ 

S 

£ 

1 


03 — 
L, CJ 
b/j o 

cj » 


2 O- 

-o g* 

>-. w 

jb os 

x 2 

'£ 33 

3 £ 

3 & 

m 


CJ 

§ 2 

| S ..1 8 O 

E “ § | 2 

il o | | 

o 2 cl 2 E 

^ 3 ° a 

c /2 o o p •£ 

T 3 'S 03 P 

1 | ‘S t 

8.1 a .2 

£ « . 22 g 

s i 1 e 

.22 .j; u ^ 

J5 ^ >. T3 * 

1 1 ! .s 8 

g s^^js 

c 03 CJ o H 
§ 13 33 § ■ 

9> a a 8 v. 


■rsi.se 


3 

CJ 


o 

CL 


« X « 

!■- 
8 -S 

CJ o3 
cj W 


T3 

§ 


S o 
6 b V 

CJ L— 


13 a 

2 33 


w fe OS 


CJ 

3 

bX) 


33 


p :£ 

o Z 

m 3 

CJ CJ 


cj E 
cl a 

O ^3 
o Cl 

c« CJ 

% 'C 


E 

S 

2 & 

■3 cj 

CJ CJ 
c n r* 

8 £ 

U 

CJ w 
X 3 


o 


b 

3 

O 

0 
33 

S 

bo 

c 

1 

2 
c 
£ 


CJ 

-O 

’> 

o 


03 

Cl 


CJ 

O 


■a *c 

03 CJ 

u cl 

CJ z? 

& s 

0 it 
_ CJ CJ 
3 J= ^ 

-O 3 _ 

" 33 -X 
CJ u 
P CJ 

2 3 

1 § E 

<2 v -p 

"8 ”8 -o 

Fr C 

bD aj os 

1 tr 

-8 5 0 


8 . 

CJ 

33 


Cl £ 


8 ^ 


g 

o 

CL 

_ E 

OJ o 

or O 


c £ 5 

8. 8 -a 

® 1 a 

o fe 8 


p. a 

a. .a, 

3 cj 


m 

m 


s? 

CJ 

3 

w 


> 

o 

bij 

d 

or 

oj 

3 


X 

8 

CJ 

or 

or 

<?3 

Li 

x> 

03 


3f 

(N 

(N 

O 

i 

<n 

cc 

3f 


00 

<N 


X 

g 

CJ 


P3 


5 

3 

O 

CJ 

3 

O 


2 

3 


3 

X 

CJ 

CJ 

Lh 

CJ 

X 

p 


O 

Ui 




ffl t? 

S' § 

a 3 

8 g 

^ g 

3 “* 
- O 
^ E 
g- o. 

3 . 5 
8 r 

z et. 

ft c 

€ 3 

£ Cd 

** g 

3. 

n> 


© 

© 

S3 

a 

O 

© 

© 

c» 

*1 

C 

r> 

© 

© 


Adhesive 



3 o 22 -S 
tJ ■2 « ^ 2 
£ g ° J! >, 


t3 5 S' 


gs.^a 
> a ~ o a 

4> ■£ fa ■ = 

■C <4— O u 

x ° £ £ £ 


7* ^d.^SS^yM 

G G 7 j r, £ rN — 

8.sH.S®3.2y^ 


■o . = u b S « 

5 ^ s l> m ■' 4 

■w 3 « O £ T3 <U 


fgBirJt 

d ^ u a o 


D- ■“ X3 O 

S V O ^ <=i V JZ a 

G C y - ,2 ^ o 3 ® *£ 2 

‘ 13 <U -C cj , — < C 

"S) u a Su-o^ JJcj ’5 

2,i2lE“cg^3 


g 2 ^ c R Q q 

•sb § -s § Z « § 

•c O « ° g: -S tt. 


<u o 
y C <-> 

> ® 


u o 2 jz 

0^5=2^ 
”2 5 .5 ^ o « £ 

« S ■§ < e 8 > g 

» g § Z §2 3 jg 

e y o> — p .£ 


oo i/ £ -H 
2 £ "§ & 1 « 


i .G c3 3T { -t—i 13 

c £ C -O « 


!J 3 ^ -3 O .5 
0 TJ 3 *S -1 ^ « 

S g O G a .« o 
£ S) g 3 £ 

o ^ =3 § .§ £ 


£ & 2 2 
O ”3 5 O 

Cl, . k c *S 

X ^ ^ 3 

:d ^2 a> o 


III 2 t> i'i “|N 

'T-S g Q. 5 «* « 3 -3 o s 


w | Vj 

•J3 O <D C *3 

g m .5 .SP > 

S <N G f- ^ 

W) -h y o> tg 


w 8 s g ^ a 

y X) to 3 ^ > 
£ e C >, O * 

a> .2 p>c.s 


SP >, 60.2 o b. c .g 
S 2 - a ° E«s 

4) !r t/i l — ^ ■ r? 3 n. 


*S % B s, S 

S a u a « 

'- f cd -<3 X S3 

i I •? p ? 


i/j 5£ 3 m 7 4J ,3 
2 


. 2 P<g B 

c o « 
X g 2 


(D^XO-^UrTiG 

. 2 : = 2 a £ Z -8 2 
c^'P(U3o C| " 
3 ° . O g G G OJ 

: Q « •= g. b. . tj 
“v-ccJiy^S 

fu-s 


& 

O 

C 

£ I 

X 

o> 

(U 

JG 

V 

13 

w .3 

<D 

+-» 

T3 

-t-S 

x a 

X 

O 

O 

o 

G -G 

G 


b 

G 

-S ^ 

73 

bJQ 

o 

TD 

^ D 

3 

G 

JJ 

O 

V- 

^ x: 

cS 

•c 

13 

r? 

C- 

C n 


<u 


53 c or .3 o 
■S * •* "2 c 


•3 •— X u. 

4= T> .5 O 
ir ^ -n 


*> ?S 3 S *S • ^ *0 ^ 03 

g ilfl IfS ES | 

| s e S .g S a 

SgSlf^ 

' .3 ^ <D G o 3J 0 >b 

O /— c ~ — ' r— o o U- St u- rj 

gS'u 500^^00 
3 G G CTOhO.'OO g <d 


I -5 


«5 <U ’£ 5 ^ 
_r -b § -S a 


§ ^ B y C = 

3 ^ ^ g o o- 

3 G H o 

<L> G 35 _ x 

_C O _, y T3 (U 


For further technical information, contact Bobby Bragg at (281) 483-9060 or bobby.j.braggl @j sc, nasa.gov 



Solar Photovoltaic Array 







£ 


t 

Q 


£ 

ttl 

k. 

© 

C /3 


<D 


U — 
3 -C 

_rd r i 


-m a 5 

ip* <; 


<d 

o _. u 

& !a 

£ 45 -5 

> bG ~ 

■g i'sl 

^ « 2 j= 

to^ 

*n 73 <u ^ 

^ g>^ 4 

* ■ >> 


>> 

15 



<u 

s 


cd 

<d 

45 

O 

a 

o 

T3 

CD 

’x 

C/3 

o 

CL 

3 

<D 

45 

D 

D 

x 

’-5 

73 

3 

C 

.2 

5 

cd 

£ 

-O 

<D 

i— 

2 

G 

CD 

3J 

5 

o> 

3 

73 

cd 

45 

cd 

CL 

45 

<D 

s 

3 

5-1 

dj 

cd 

*73 

c/3 

’S 

O 

L> 

~o 

"O 


-c g 
CJ _cl 

15 


£ -S 3 

^ -T-l 


o 

a 

*3 

cd 

u 

”5 


T3 * cd 


t3 *o 
c * 

O OJ 

u i 


0/ 

■s 


<d rs 

■5 $ 

U 2 

5 8 


X2 

b/j 


D 


cd 

<j 


TD 

3 


<D 

5 

3 

O 

<73 

<L> 

u- 

0> 

5 

J3 

O 

> 

T3 

§ 


3 _ 

5 ^ 
<u S 

cl cd 

5 ^5 

B 2 

o o 

g -e 

■e 


a 

0 

w 
<D 

Ut 

1 P 

c3 

O o 
CL d> 

9 -z 

flj 

5 

3 
O 

C/3 


CL 

5 

3 

Cl 

5 

O 

-c 

J?3 

o 

C/3 

s 

_0J 

5 

£ 

'-t-i 

<u 

_>^ 

s 

bD 

2 

CL 

j3 

13 

> 

T3 


O 


bfj 

c 


Oj 

£ 

a 

-o 


C73 


Tj 

0) 

3 

3 

C/3 

c3 

c 

F— { 

<73 

’5 

u 

goo 

CJ 

o 

2 

cd 

X 

o 

73 

P-J 

•n 

'*■* 

CD 

X 

a> 


cd 

X* 

X 

3 

E? 

OJ 

V* 

D 

OJ 

c 

cd 

C 

73 

3 

X) 

G 

cd 

<D 

P 

cd 

CD 

s 

cd 

D 


o 

c 

45 

a 

c 

X 


3 

o 

S| 

CL > 

^ <D 

C/3 O 

P “ 
T3 
C 


<73 


5 

<D 



> 

o 

op 

cd 

C/3 

cd 

c 


@ 

t2 

o 

£ 

CD 

13 

cd 

-C 

u 


o 

m 

Os 

rn 

oc 

^t 


oo 

(N 


t: 

<u 

£ 

UQ 


3 

O 

o 

S3 

O 


13 

CJ 

’c 

45 

u 

O 


o 

PL 


ON 

*o 


>» 

g? 

<D 

c 

w 



Advanced Technology Space Suit 






a 

CD 

* 

I 

© 

8 

<X> 

A 

■? 

8 

8 


P 


D 

TD X 
O w 
*-■ u 

^2 <D 


p 

D 

s 

x 

o 

P 

« 8 
w p -o 
3T3 C 
£ ° X 

O 4) toO c'a 

t £ 2 g? 
•S ^ Ji '§ 
£ § H 2 
.1 '1 § I 

X C/D Xi 

B >*E 2 

*3 •* O 3 

a 8 a ° 

>-l Lh I— 4— ' I 

D X 

D £ X 3 
X CX 13 
, 3 x 

S o o 2 

* « i t 

.« O d 

3 W) <D O 

" 3 

v ^ Q 


* ,d 

x ! -m 

C X 

.2 <D 

x 3 

'3 P 

6 c 

c & 

o S 

x 3 

D "d 
3 O 


D 

ll 1 st 

" *- £ cr ■' 


I ^ 


D 

„ 0=1 

ca d ’O 

2 ij u o 

^ T 3 X 4 > 2 
O P ~ ,3 

■a s .5 c 2 

3 .£ T3 

1 1 N i 

S -a o ■« = 
E -2 f 
B = 

£ 


19 

c ° 

O 


D 

E 

I 

£ 


p g 


D 
N 

3 b 5 -c 

S <8 g 

’S. .52 e 
x ^ £ 

“'5 - 

b ^ *0 

3 c e 

D D C 

§ e | 

O. ?" ca 

a £ > 

0 U u 
cx M 5 

1 z .5 T 3 

Sl-g S 

s * I § 

_ O 

5 * S 

o > 


CD 

O 


c 

<u 

c 

a> 

PQ 


o ~ 

a s 

2 " CD 

e -s 

0) O 

* s 

< .2 

^ 4-1 

3 

c 

o 

u 


> 

- c 

CX d 


£ 


a 

s 

c 

o 

* 

o 

£ 


~d 

8. 


S 5 

rr! c/5 

9 i 

£ £> 
2 3 

5/3 5 

M> §* 

E CD 


73 CD 

8 g 

CJ P 

b c 
O id 

*-> 4_> 

6 -I 

5 5 
s 

c 
o 
b 

y: 
c3 


3 or 

cr ,£ 

D T3 


'> 3 
> O 

C/3 •>,. 

b ^ 

3 CD 

S c 


c 

o 

C/3 

CCJ 

D 

i-< 


-o 

D 

2 < 


-o 

D 

x 

C3 

D 

D 

C 


"O 

D 
D 

C 

o ^ 

C/3 4—> 

s 6 


x D 

£ 5 

D ^5 


DC 

P 


a 


4) x 

° > 


w 

p 


c3 

D 

Ui 

O 

P 

D 

X 


D « 

■£ S 

£ p 
O CD 
X) 35 
Vh 1 ^ 

d 

4-» 

O X 
~ top 

^ D 

E 

D 


D 

rt 


O x 

Oh >> 
U x 
O _ 

= 2 
D 
> 
O 
D 


D 

X 


x v 

“ X 

S .£ 

o g 
a- g 
cx S 

3 s- 

x D 

X c 3 

•g ^ 


E a 

P XJ 

X 

•a e 

3 D 


T3 
D 
CX 

o 

D 
> 
D 
X XI 

* o 


CL ? 
D <9 


X > 

UJ 

-S 


>. > 


c x 


€ 


p -5 w 

2 ^ r G 

E o tb 

b x 
toD P £ 

- o E 
o £ -S2 

- c S 
B S I 
o > B 

S 


tO -D 

D, § 3 

§• & E 

X • >— i ^ 

<2 X D 

TP ri 4— > 

x .2 x 

o> 73 

f 2 £ 

D 


J5 .S 


B § 

g> 'i 

§ = O 


c o ^ 

D -3 X 

| 2 '? 
C D 
o cx 
o 


> 

p 

D 

£ 

3 

3 

O 

P 

> 


x 

E 

D 

X 

>. 


p 
D 
C 
2 

2 - ^ 

E 5/1 

O CD 

o s 




D CS 

X 


p 2 

D CD 

£ Q 

cx u 

0 . 

1 ^ 
5 g 

xj 2 

1 1 

D CX 

2 3 
C 3 x 

2 1 X 

Cx o 
? 'C 

X ^ 

E ^ 
2 J= 
R ^ 

X O 

> 2 
d d 
P 5 
p >> 

2 o. 

rAi O 


s 

QJ 

S 

I 


p 

D 

w 

c 

'p 


« p 

D O 

x &« 

I t 

D <P 

DJ3 r- 

P *x 

*c 

B l 

Cx x 
13 2 

a* 

d b 

N g 

*n go 

3 D 

.2 E 

1 i 


^ U 3 O 


g X 
2 


x £* 

X Q 

^ p 

g 6 

£ - 
2 cx 
Cx o 

O D 
w > 
X m 

’7 13 


CX 

Oh Cx 

^ <D 


P D 
O X 
si) H 


E 

D 


X 

2 3 

13 

B 

X D 

E 


2 

O 

P ^ 

0 

0 

0 


D 

cx 

CX 

X 

D 

CX 


X 

3 

X 

O 

CD 

X 

D 


P 


t: 

£ 

D ^ ' 
X 

P X 

tofi 3 
‘x * 

D i- 

TJ Ji 
b "6 
.° ° 
p' D 

E ■£ 
*S 

T3 *> 
D > 

td 
•C ^ 

Jl 

D P 
X P 

> -* 

P 

X .g 

>4 E 

too • a 

2 

o ° 

^ n-i 

X ^ 

o £ 

D x 
w D 
X w 
P 4J 
P X 


P 


^ 1 3 
^ h 


* x - s 
^ c x 


> ■& 


p 


w 


c c 


e 

s 

s 

Wj 

-£ 

CJ 

cd 

PQ 


oo 

c 

*x 

P 

D 

X 

E 8 

g cx 

2 §- 

CD X 

2 13 
D P 

1 1 

C toO 

* § 

§ i 


> 

O 

too 


P 

P 


P 

0 

x 

1 
£ 
x 


7 - 

(N 


m 

OC 

p- 


00 

CN 

N—h' 

p 

p 

o 

x 

P 

2 

D 

X 


c 

o 


c 

o 


p 

.2 

*p 

X 

D 

D 


D 

X 


o 

tx 


Environmental 61 







Lunar-Mars Life Support Test Project 

Benefit 


p 

DO > 


cD 

t-H 

p 

c 

p 

DO 

P 

u- 


P 


_ CD 

u 8 

C/3 « 


C 

P 

u 


1 s' 

Oh G 
00 ^ 


c 

o 

C/5 

g 

J3 

O 


C/5 

p 

DO 

o 

o 

c 

XI 

o 

P 

p 

p hg 
> 

p >, 


DO O 

.5 ^ 

Ip 


X) 

a 

cd 

E 

o 

x 


c 

p 

E 

u E 

P d 

" > 

O 


o 6 - 

4- T3 DO 

S’ s 

S £ 

n /rt 


O 

C 


*p o & 

1/3 oj tl 

t: ^ ^ 
0.0 
Cl c p 

Oh O DO 

is i 

P N 

S£ x 
g»-2 

■ G p 
r-, ^h 

’i ■§ 

> fe 

P O 

7 D L-h 


P 

T3 


O U 


o 

X ^ 

155 E 

o O p 

p C x 

fe X > 

& q i/s 

O u 


+-j TC3 

G P 


O P 

O C/5 

& f O 


CD 

hC 

U 

CD ^ 

u 

e ’S 

p p 

X c 

O .j§ 
o X! 

. l-H -t— » 

C/5 

>> p 
-C Oh) 


P 5 to 

> g 5 

*£3 E -a 

cD D Vj 

J-H 

P X 


c _ 

p , 


o 

p 

DO v- CD 

P CD H 

’ W I 

P O 

-C H \ 


8 .3 E 
O d 5 o 
* S .E t3 


T3 
C ^ 


O- P 

> U 


CD p ^ u Oh 


^ jq TD CO 

03 E ^ _c 

o jO a w -s 

DO H jf 2 « 

o . l-H c/5 h_» 

B ^ O ft cD 

O 7? “X3 P DX 

X £ 2 p 

T~1 O 


DO O 

QJ vG 

c *o 
*p p 
p O 

C/5 

1 * 

o E 

2 2 
£ c 


feb | 
p S 
c rj: 

.G p 
h-t ^ 
c 

o s» 

E £ 

O- p 

P on 


E 

p 

C/5 

>, 

c/5 


P 
> 

P 

73 o - 

^ Oh 4^ 

DO O- P DO 

O P 


^ 5 D 
€ □ § 


.p 


p 

•o 4 

$-H 

o 


|H cn 

g .p ^ i & 

o rp x E 4-i 


Oh X) 

2 « 

O CX 

CA. ^ 

(D P 

= t 

S> & 
•a a 
3 = 
cr c/3 
P « 


S S JJi 

Do 00 © 

c .P H 




p 

p 

p 

c 

p 

X 


a 

o 

p 

CD 


-a 

§ 


* s 

x D - 

c 5 E d 

.2 2 o S 


€3 J8 


P 


P 

Oh 


c 

a> 

e 

■S 

12 

a 

S 

o 

CJ 

u 

< 


p 
p 
cD 
CL 

c/5 

P 

P 
P P 

c £ 

.2 p 

*-*-» -H 

CD 5 

i-H CD 

2 p 
-a *o 

DO *> 
G O 


P 

c 

, Z=: - On 

J O ,p ON 

C^ > i-H 

3 > CD 

X w ^ G 

O G p •- 

u £ o o 

ill! i 

n cl cl 


p 

i 

E 

p 

X 

P DO 


~o 

p 

CD 

C 


CL " 
O p 

p P 

% E 

p p 
G CL 


Z~ s 

t> p 
P tf5 

I 4 & 

Oh -Tj 

P P 
.> cD 
cD DO 


*2 .S 


c 

CL 

CL DO 
P G p 

^ T! r= 

.P 


P 


Oh.E 


c ih r 5 

G -HH H 



> 

O 

DO 

cD 

C/5 

cD 

C 


® 

P 

P 

w 

P 

CL 

CD 

*P 

•C 

CL 


m 

oc 

(N 

i 

m 

oo 

t D _ 


oc 

r^i 


cD 

P 

H-J 

P 

P 

Cu 

-C 

W5 

e 

3 

C 

o 

p 

c 

o 


£ 

G 


c 


£ 


m 

VO 


c 

p 


G 

O 

.£ 

> 

c 

W 



For further technical information, contact Deborah Harm 
at (281) 483-7222 or deborah.l.harml @jsc.nasa.gov 
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Autonomous Extravehicular Robotic Camera (AERCam) II Integrated 
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Controlled Environment Cone Calorimeter 
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Closed-Loop Test Configuration to Measure Velocity Rates 
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For further technical information, contact Harry Johnson at (505) 524-5722 or harry.t Johnson 1 @ wstl.nasa.gov 
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Regolith Evolved Gas Analyzer (REG A) 
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STS-74 Downlinked Video: Predicted by Model 
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